Utilization of potatoes in bioregenerative life support systems.
Data on the tuberization, harvest index, and morphology of 2 cvs of white potato (Solanum tuberosum L.) grown at 12, 16, 20, 24 and 28 degrees C, 250, 400 and 550 micromoles s-1 m-2 photosynthetic photon flux (PPF), 350, 1000 and 1600 microliters l-1 CO2 will be presented. A productivity of 21.9 g m-2 day-1 of edible tubers from a solid stand of potatoes grown for 15 weeks with continuous irradiation at 400 micromoles s-1 m-2, 16 degrees C and 1000 microliters l-1 CO2 has been obtained. This equates to an area of 34.3 m2 being required to provide 2800 kcal of potatoes per day for a human diet. Separated plants receiving side lighting have produced 32.8 g m-2 day-1 which equates to an area of 23.6 m2 to provide 2800 kcal. Studies with side lighting indicate that productivities in this range should be realized from potatoes. Glycoalkaloid levels in tubers of controlled-environment-grown plants are within the range of levels found in tubers of field grown plants. The use and limitation of recirculating solution cultures for potato growth is discussed.